To couple the antibody to protein G-Sepharose beads, the beads were pre-washed in 3 x 3 vols of IP buffer (50 mM Tris/HCl, pH 7.3, 1 mM EGTA, 1 mM EDTA, 50 mM NaCl, 5 mM Na pyrophosphate, incubation with 10 vols of dialysed anti-myc antibody at 4 o C with gentle mixing for 2 hr. Beads were then washed in 4 x 3 vols of IP buffer and stored at 4 o C.
Plasmids
pcDNA3 plasmids encoding myc-tagged α1(rat), β1(rat), β2(human) and γ1(rat) were gifts from Dr.
David Carling Thornton et al., 1998) . pGEX6P2 was from GE Healthcare, Little
Chalfont, UK.
Purification of Native Rat Liver, AMPK, Recombinant AMPK, and AMPK Assays AMPK was purified from rat liver as far as the gel filtration step (Hawley et al., 1996) . The kinase was assayed using the SAMS peptide (Davies et al., 1989) . IC 50 values for inhibition were estimated by fitting data using GraphPad Prism to the equation:
where Residual is the activity in the presence of maximal inhibition,
Maximum is the maximal inhibition and [inhibitor] is the concentration of the inhibitory molecule. For
recombinant AMPK, constructs encoding myc-tagged α1, β1 and γ1 subunits of AMPK were cotransfected into CCL13 cells using modifications of previous methods . DNA (10 µg) was dissolved in sterile water (450 µl) to which 50 μl of 2.5 M CaCl 2 was added, and the solution vortexed for 1 min. Finally, 500 μl of 2 × BES buffer (50 mM N,N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid, 280 mM NaCl, 1.5 mM Na 2 HPO 4 , pH 6.96) was added, the solution vortexed for 1 min, and allowed to stand at room temp for 40 min. The solution was added drop-wise to CCL13 cells (60-70% confluent) in 10 ml DMEM medium supplemented with 10% FBS. Following transfection, the cells were incubated overnight at 37°C in 5% CO 2 . The medium was aspirated, fresh medium (10 ml) added and the cells incubated for a further 24 hr. Cells were subject to rapid or slow lysis (Scott et al., 2004 ) (rapid lysis was used unless stated otherwise) and AMPK assayed in immunoprecipitates as described previously (Hardie et al., 2000) .
Synthetic Oligosaccharides
Detailed methods for the synthesis of the mixed α1→4, α1→6 oligosaccharides, methyl α-maltoside and methyl α-isomaltoside will be presented elsewhere.
Purification of Glycogen from Rat Liver
Glycogen was purified from the livers of 11 rats using a protocol modified from Smythe et al (1989) .
Briefly, the livers were homogenised in 2.5 vols of 10% (w/v) trichloroacetic acid and cell debris removed by centrifugation (5,000 x g; 40 min). LiBr was added to the supernatant (1 mM), glycogen precipitated in 3 vols ethanol and collected by centrifugation (4,000 x g; 30 min). The pellet was dissolved in 100 ml water. Lipids were extracted using chloroform/methanol (3:1) prior to reprecipitation of glycogen in 3 vols ethanol as before. The precipitate was dissolved in 140 ml of 1%
(w/v) Na dodecyl sulphate. This solution was centrifuged (250,000 x g; 2 hr) and the pellet dissolved in water prior to re-precipitation of glycogen in 3 vols of ethanol as before. The precipitate was dissolved in 50 mM NH 4 HCO 3 , pH 8.1. This solution was applied to a DEAE-Sepharose column (3 x 3 cm) equilibrated in the same buffer. The flow-through was collected and glycogen precipitated with 3 vols of ethanol as before, before being dissolved in water and stored in aliquots at -20°C.
Quantification of Glucose Content of Glycogen and Phosphorylase Limit Dextrin
Glycogen or limit dextrin in a final volume of 100 µl was digested with 100 µl of 5 U/ml amyloglucosidase in 0.2 M Na acetate, pH 4.8, at 40 o C for 2 hr. Sample (40 µl) were transferred in duplicate to 96 well plates and neutralised with 10 µl of 250 mM NaOH. The volume of the neutralised sample was adjusted to 100 µl with 0.1 M phosphate buffer pH 7.0. To each well, 100 µl of assay mix (1 U/ml glucose oxidase, 0.1 U/ml horseradish peroxidase and 750 µM ABTS (2,2'-azinobis(3-ethylbenzthiszoline-6-sulfonic acid) in 0.1 M phosphate buffer pH 7.0) was added and incubation continued in darkness for 10 min. The absorbance at 405 nm was then measured using a Fluostar
Optima Plate Reader (BMG Lab Technologies, Aylesbury, UK). A standard curve was constructed using a range (0-4 µg) of glucose.
Purification of Glycogen Hydrolysate on β1-GBD Affinity Column
The GST-β1 GBD column was prepared as described above (as for bacterial expression of wild-type GST-β1 GBD fusion protein, but omitting the final elution step). The acid hydrolysate of bovine glycogen was applied to the resulting GST-β1 GBD column. The column was washed with 50 ml of water, and fragments that interacted with the GST-β1 GBD were eluted in 15 ml of 1M propanoic acid.
The propanoic acid eluate was freeze-dried overnight and resuspended in 500 μl of water.
High Performance Anion Exchange Chromatography (HPAEC)
Samples of acid hydrolysed glycogen and β1-GBD affinity-captured fragments in water were analyzed on a BioLC apparatus at 0.25 ml/min using a CarboPac PA1 column (Dionex, Sunnyvale, CA, USA) equilibrated in 150 mM NaOH (eluant A), coupled to a pulsed amperometric detector. Eluant B was 150 mM NaOH plus 500 mM Na acetate. The elution gradient (using mixtures of eluants A and B) was the following: 5% B at time zero rising to 20% B at 50 min and 100% B at 51 min. Peaks from the HPAEC analysis were collected manually, freeze-dried overnight and resuspended in water.
Electrospray Ionization Mass Spectrometry
To 60 μl of the material from HPAEC, 5 μl of 80% (v/v) acetonitrile plus 2% (v/v) formic acid was added. Small aliquots of this solution were transferred to Waters nanotips (Type F; Millipore, Watford, UK) and analyzed by electrospray ionization-mass spectrometry (ES-MS) in negative ion mode on an ABI Q-StarXL spectrometer (Applied Biosystems, Cambridge, UK). Individual ions were subjected to collision induced dissociation (CID) and tandem mass spectrometry (ES-MS/MS). The product ion spectra were used to identify oligosaccharide species and type.
Generation of Phosphorylase Limit Dextrin
A phosphorylase limit dextrin was made from glycogen using a modification of a previous method (Makino and Omichi, 2006) . To 0.5 ml of 40 mg/ml bovine liver glycogen, 5 units of glycogen phosphorylase a was added in a final volume of 1 ml of 0.1 M Na phosphate buffer. A mock reaction minus phosphorylase was used as a control. The reaction mixtures were transferred to snake skin dialysis tubing (molecular weight cut-off 10,000, Perbio, Cramlington, UK) and dialysed against 0.5 L of 0.1 M Na phosphate buffer, pH 7.0, at room temp for 24 hr. An additional 5 units of phosphorylase was added to the reaction mixture, and dialysis continued against fresh 0.1M sodium phosphate buffer for another 24 hr. The reactions were transferred to 1.5 ml microcentrifuge tubes and incubated at 100 o C for 5 min to inactivate phosphorylase. After cooling, precipitated material was removed by centrifugation (13,000 rpm; 10 min). The supernatants were then dialysed against distilled water for 2 hr, with three changes, to remove phosphate. The limit dextrin was precipitated by addition of 1 ml of ice-cold 70% ethanol, and collected by centrifugation (13000 rpm; 10 min). The pellet was air-dried prior to resuspension in water and quantification of glucose content as described for glycogen.
Other Analytical Procedures
Protein content was determined by Coomassie Blue binding (Bradford, 1976) . SDS-PAGE was run on 4-12% Bis-Tris gels in a MOPS buffer (Invitrogen). Proteins were transferred to a nitrocellulose membranes using the Xcell II blot module (Invitrogen). The membranes were blocked for 1 hr at room temp in Tris-buffered saline (TBS: 50 mM Tris-HCl, pH 7.5, 150 mM NaCl) + 5% fat-free milk, and 
